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Objectives:
We have been operating this study in Shenandoah National Park for the past 10 years (since 1992). The study involves constant-effort mist netting and
banding of landbirds. The objectives are: (1) to provide, for 19 target landbird species, annual indices of adult population size and post-fledging
productivity from capture data on adult and young birds, and annual estimates of adult survival rates from mark-recapture data on adult birds; (2) to
identify temporal and spatial patternsin those demographic indices and estimates, and to describe rel ationships between those patterns and (a) ecological
characteristics and population trends of the target species, (b) station-specific and landscape-level habitat characteristics, and (c) spatially explicit
weather data; and (3) to use thisinformation to identify causes of population change in landbirds, formulate management strategies to reverse declines,
and evaluate the effectiveness of any implemented management actions.

The abundant and diverse bird life in Shenandoah National Park is one of its most important natural resources and one that greatly enhances the quality
of the visitor experience. Populations of some landbird species, however, are declining in the Park. It isimportant to understand the causes of these
declinesin order to implement management actions to reverse them. The Park provides critical control data from study areas in undisturbed landscapes
that can be compared to data from study areas in managed landscapes in order to help determine how current land-management practices affect avian
demographics. The overall trend in bird populations at Shenandoah National Park over the past ten years, asindicated by the MAPS Program, has
tended to be positive. Substantial and significant increases have been recorded for six species whereas substantial and significant decreases were
recorded for only two species (Gray Cathird and Chestnut-sided Warbler). We suggest that both the increases and decreases of these species at
Shenandoah can be attributed to anomalously low or high populations that were present in the beginning of the study period and that were caused by
sparse canopies and high densities of understory vegetation that resulted from the gypsy-moth canopy defoliation that culminated in 1993. That the
population dynamics are now fairly consistent across species (except for those at Pinnacle Cliff as related to the fire of 2000; see below) may indicate
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that the habitat is beginning to stabilize, ten years after the culmination of that dramatic event.

Findings and Status:

Asin previous years, the capture rate of adult birds (the index of adult population size) was higher at stations dominated by northern red oak and at
higher elevations than at stations dominated by chestnut oak or at lower elevation stations. In addition, stations dominated by northern red oak have
tended to show higher productivity indices than all other stations. A firein November 2000 reduced the cover of mountain laurel, the dominant shrub at
Pinnacle Cliff, by approximately 80%. Breeding populations of all species pooled declined between 2001 and 2002 to a greater degree at the Pinnacle
Cliff station than at any of the other stations, while productivity increased between 2001 and 2002 at the Pinnacle Cliff station by a greater degree than
at any other station. Examination of individual species shows that the populations of several open-country or burn specialist species showed dramatic
increases at Pinnacle Cliff between 2001 and 2002 whereas forest-dwelling species showed continued declines between 2001 and 2002. Theincreasein
young captured and productivity at Pinnacle Cliff appear more difficult to explain. It will be very interesting to see how the composition of breeding
species at this station changes over the next few years as the understory and canopy recover from what has historically been a naturally occurring event.

In contrast to population trends, productivity trends showed declinesin 13 of 19 species, with substantial and significant or near-significant declines
noted for four species (Wood Thrush, Gray Catbird, American Redstart, and Ovenbird). At present we have no explanation for this declining tendency
in productivity at Shenandoah but we will be interested in continuing to monitor it asit may eventually start impacting the breeding population sizes of
the park. As noted above, productivity in 2002 may have been abnormally low due to the dry weather conditions and this may be influencing these
overall trends. With ten years of data, survival estimates could be obtained for 17 speciesin 2002, up from 14 in 2001. With more years of data we will
be able to more accurately estimate temporal effects on survival probabilities, although it islikely that up to twenty years of datawill be necessary to
determine actual temporal trendsin survivorship.

We haveinitiated two types of broad-scale analyses of MAPS data from other areas to help understand the population dynamics of landbirds and
identify potential management actions to reverse population declines. First, by modeling spatial variation in vital rates as afunction of spatial variation
in population trends we are able to identify the proximate demographic causes of population decline within a species at multiple spatial scales. Second,
we have found that patterns of landscape structure detected within atwo- to four-kilometer radius area of each station are good predictors not only of the
numbers of birds of each species captured but, more importantly, their productivity levels aswell. These analyses provide powerful toolsto aid in
formulating landscape-level management actions aimed at reversing landbird population declines and maintaining stable or increasing populations of
target species. If appropriate funding can be secured, we hope to be able to undertake such analyses using data from Shenandoah National Park and the
surrounding region when 12 years of data have been obtained, that is, after the 2004 field season.
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